, delaying the call for immediate medical care and thereby reducing the therapeutic success.
In the face of the scenario where the population lacks information, which interferes with a more effective treatment, efforts have been made to raise awareness about this problem in order to improve primary and secondary prevention, as well as to advise on the possible benefits of immediately seeking out a service specializing in cases with signs suggestive of stroke. In the United States of America, Reeves et al. 8 demonstrated a significant improvement in public awareness among the population in the state of Michigan after a continuous five-year public education campaign on the issue. Some systematic reviews 9, 10 have attempted to define what kind of educational approach yields better results in improving the population's knowledge in the United States of America.
In Brazil, policies for stroke have had a boost since 2008, when the Brazilian Ministry of Health included the disease in an emergency project, creating the "Projeto Nacional de AVC" 11 (the National Stroke Project), aimed at setting up a multiprofessional task force to increase the scientific support needed for improving education, treatment and scientific research on the subject in the country. The educational efforts to improve this outlook included the "World Stroke Day" in Brazil, coordinated by the Brazilian Academy of Neurology (Academia Brasileira de Neurologia) and the Brazilian Society of Cerebrovascular Diseases (Sociedade Brasileira de Doenças Cerebrovasculares) with the support of the Brazilian Ministry of Health, which received the award for the best stroke awareness campaign from the World Stroke Organization in 2012, 2013, and 2014
.
Despite the work conducted in Brazil on education targeted at both laypeople and healthcare professionals 13 and aimed at increasing the effectiveness of prevention and treatment of stroke, there are still no studies on the working conditions faced in this type of care. It is, therefore, necessary to assess the human resources and infrastructure available in Brazil, both of which may have implications for the optimal treatment of stroke.
This study aims to give an overview of the perception of neurologists of the current conditions of stroke care in Brazil and collaborate on improvement of policies for the prevention and treatment of stroke.
METHODS
E-mails were sent to all neurologists registered with the Brazilian Academy of Neurology (Academia Brasileira de Neurologia) (a total of 1,732) with an open invitation to voluntarily participate in a questionnaire on personal perceptions of stroke treatment conditions in their clinical practice. Students and non-neurologists were excluded from the research. Of the total, 384 neurologists agreed to participate in the survey.
An anonymous and confidential questionnaire was administered, with 14 "multiple-choice" questions related to neurological care provided by public services, private services, and private health insurance organizations. There were three demographic questions, and one open question for suggestions (Appendix). The estimated time to complete the questionnaire was seven minutes.
The questionnaire was open for responses from October 17 to November 30, 2015. It was designed on the online questionnaire platform provided by the Survey Monkey website, with confidentiality of information being guaranteed.
RESULTS
The first question referred to the workplace; most neurologists work in the public service (76.4%), followed by private healthcare (53.9%) and private health insurance organizations (48.4%). Many neurologists work at more than one location.
The survey inquired about the conditions under which health care was provided, and the structure of the service where professionals worked, by using an open multiple-choice question. The results are shown in the Table  and Figure 1 .
Neurologists were also questioned about which aspects of human resources should be improved for outpatient care, aiming at the prevention and treatment of stroke, with possible ratings ranging from 1 to 5 (1 being the highest priority for improvement, and 5 being the lowest priority). Figure 2 shows the mean ratings for each item, with a comparison of the three professional fields of practice.
Infrastructure aspects were assessed by ratings from 1 to 5, shown in Figures 3 and 4 .
With respect to the length of time since graduation from medical school, the analysis of the participants' epidemiological profile showed 20.6% with less than five years, 29.2% between five and 10 years, 23.4% from 11 to 20 years, 13.9% from 21 to 30 years, and 12.8% with over 30 years of neurological practice. Seventy-eight percent of these neurologists deal with neurological emergencies. Twenty-five Brazilian states were represented.
DISCUSSION
Multiple efforts have been made to improve the education of patients and professionals on stroke care in Brazil 11,12 , but we have little information about the current situation in which the neurologist operates within the purview of infrastructure and human resources.
This study sought to quantify the medical conditions of stroke care in Brazil by recording the opinion of neurologists directly involved with the management of these patients. The studies with records of personal opinions in a large population attract significant interest as they give one an overview of the current situation, point out shortcomings and contribute to establishing public policies aimed at improving the medical service provided. This study involved significant collaboration with the neurologists who answered the call from the Brazilian Academy of Neurology; questionnaires were sent to 1,732 neurologists from all over Brazil, 384 of whom responded, coming from 25 different states. The response rate corresponds to 22.17% of the sample, which is considered suitable for this type of analysis.
Most of the participants work in the public service; the number of participants working in the private sector or private health insurance organizations was similar. Seventyeight percent of the total sample deal with neurological emergencies. With reference to the length of time dedicated to specialized training, there was significant participation Table. Questions 2, 6, and 10: Considering the structure (physical and human resources) needed for acute stroke care (emergency), the public service/private service/private health insurance organization in which you work has the following items. Figure 2 . Aspects of human resource that should be improved, by field of practice; mean ratings given for each aspect, with 1 being the highest priority for improvement and 5, the lowest priority.Questions 3, 7, and 11: Considering the past six weeks in the public service/private service/private health insurance organization in which you work, which among the following aspects of human resources should be improved in outpatient care for stroke prevention and treatment? Figure 4 . Assessment of the infrastructure offered to stroke care and treatment, according to the place of professional practice, rated from 0 to 10 (with 0 being the worst and 10 the best). Questions 5, 9 and 13: With regard to the outpatient care for the prevention and treatment of stroke that you have provided in the public service/private service/private health insurance organization in the past six weeks and taking into consideration the infrastructure (installations, number and quality of equipment, access to beds, access to medicines and supplies), on a scale of 0 to 10 (0 being the worst rating and 10, the best rating), what rating do you give to your service in general? the public sector. The availability of resources in the private sector and private health insurance organizations is similar, being slightly higher in the private sector. The most significant differences (greater than 20%) were found in the following items: 1) Sufficient medical teams to meet the demand; 2) Access to CT within 15 minutes; 3) Access to MRI within 15 minutes; 4) ICU/emergency beds for the use of thrombolytic drugs; 5) Installations and facilities compatible with absorbing the demand; 6) Number of inpatient beds in sufficient quantities to meet the demand; 7) Offer of training for other health professionals. We thus observed that the public sector's shortage is greater concerning infrastructure, with respect to both the access to imaging studies necessary for the service and the allocation of beds to these patients. Furthermore, it was found that there are fewer medical teams than required to meet the needs of these patients and less available training for other professionals who participate in the medical care. It is also interesting to note that the presence of rescue support for the patient within 10 minutes was small in the three fields of practice (reaching the highest percentage, 37.8%, in the private sector), as was the access to MRI within 15 minutes (the highest percentage, 39.1%, was observed in the private sector), thus indicating the need for an intervention to improve these items, not only in the public sector.
With respect to the ratings for human resources and improvement priority (Figure 2) , it was found that, in the public service, greater priority is given to the need for sufficient multiprofessional teams to meet the demand, followed by quality in the screening service for identifying patients with stroke. The private healthcare sector and private health insurance organizations listed their priorities for improvements as better quality of the screening service for identifying patients with stroke and available training for multiprofessional teams. These data show the need for education programs targeted for practitioners of other professions, especially those who conduct the screening of patients, which would benefit the three medical care sectors.
The structural features (Figure 3 ) that would be a priority for improvement in the public sector are the quality of the physical installations and facilities and access to MRI scans. Interestingly, these were the same items found to be a priority for improvement in private health insurance organizations (with the highest priority being the availability of access to MRI). Those working in the private sector described their major priorities as the access to MRI and medicines. The availability of access to MRI is hindered by the high cost of this apparatus, which seems to be important in the three fields of practice.
The general perception of the infrastructure available for treatment, as assessed by ratings from 0 to 10 (Figure 4 ), also shows a tendency towards worse ratings for the public sector (with 49% of ratings ranging between 5-7 points). The private sector and private health insurance organizations obtained better ratings, the former having performed better than the latter (private sector, 65.2% of ratings ranging between 7 and 9; private health insurance organizations, 60.7% of ratings ranging between 7 and 9). The need to request better infrastructure conditions from the relevant authorities for the public sector in order to improve stroke care becomes apparent.
In conclusion, this study shows that in the working reality of Brazilian neurologists, the public sector has the largest deficits, both in infrastructure resources and human resources (sufficient professionals for medical care and the training of multiprofessional teams). Ways to promote improvements, both structural and in human resources should, therefore, be explored with the relevant authorities in the public health sector.
